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1020030084942 #^ H*}: 2003/12/22 

[AH^g] ^51 MSI AH 

[S^SS] 0002 

UllSSjXH 2003.11.27 

G02B 6/00 

[^g°l SSI CUH^ It EWS % 3 Uli^S 

[ITS SI MULT I -CHANNEL OPTICAL ATTENUATOR AND MANUFACTURE THEREOF 
[fgioi] 

Ii3°J2E] 1-1998-001806-4 
[□BIB!] 

[SS] ^5lgoiMieU(»l^ 

[PI£iei3H] 9-2003-100065-1 

[xiss^ai ah ^si ,01211 

[Sl^iae^Si^] 2003-045784-9 

[=s ah 

[£g°l ^gS?|] 0|^^ 

[£g°l S^S^I] LEE, Sung Jun 

[^ej^^&ls] 720828-1406312 

130-851 

[^^1 AHM«AI SCH^^ 2fe2§ 103-182 

[^31 KR 

[&92| ^s?|] iJi^ 

ISS^ S?5]|] KIM, Jong Sam 

[^&J#^eiS] 720820-1396518 

442-746 

[^^i 4-siai g&qi see sania&^onttM 213-805 

[^3] KR 
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10Z0030084942 SJXh 2003/12/22 

[SSS §?5?|] LEE.Ro Woon 

[^BiMSS] 750203-1063431 

100-727 

ahs^ai m=? m^m &&om^ uom 1602s 

[^3] KR 

[?ui] mm*£ xn 425 °j ^§oii 2\m mm, mm^ M6o^°\ ^§011 °j 

^dis^Mieuoii^ (01) 

[?|g§S!S] 20 S 29,000 8! 

otttm^g.] 0 ^ 0 s 

0 2d 0 SI 

[£JA>§^S] 14 & 557,000 B 

imm 586,000 8! 

[S^AHW] 1. fiofAH- SAHAH(SES)_1S 
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1020030084942 #^ ^7}: 2003/12/22 

£^1- $<S«H ^5.* 2^*Rr PLCCPlanar Lightwave Circuit) 

# #^ 7 HH Jl^>7ll^ ^ °fl7flf^ A>-g-*H ofl^oflolEi ^2:#J4 *1 *1 

^^-ofl ^«.7> ?§^S\±r #7} S.S\-S.7\ ^<$5)±: ^)^7} *g^S\JL, ^7} 

£SfS ^ *fl7fl#; ^ ^7) ^ °fl 7fl#o] ^5^^. 71^-4 ^ 

^ ^tfl^ofl^ ^ nfl 7 fl#4 -"MM^ 3L^W. 

£ 3 

[4l|ol<H] 

# ^7), cfJsfl^, £4^, PLC, PDMS 
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10^0 



1020030084942 #^ 2003/12/22 

4*11 \i # £4^ ^ n ^| 2: IhfKMULTI -CHANNEL OPTICAL ATTENUATOR AND MANUFACTURE 
THEREOF} 

5. PLC^ cf^fl^ % 7] 2] £Altb S^ojcf. 

£ 2^ ^EflS} # 7^7] A^^^ 5*1^" £^^14. 

10: ^^7}& 20: 

30: ^ ofl 7 fl^ 35: ^m}^ 

40: 50: 7}% 

60: 70: ^-§-Jf 



A o v ^lt> ^1 

<9> ^ c^flM % ^-i]7l ^ ZL *flS«<HH] ^ Jit} ^Hl*}^ 

^ ^3-9 2:^*>^ PLCCPlanar Lightwave Circuit) ^S^l # #^7H>H 
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10^( 



1020030084942 



^ «^^>: 2003/12/22 



^ °fl7fl^ A}-g-*H o^A^o]^ ^^1^1-^ ^tH^ u o V ^ 



# ^J3_ -^f^ ^140] ^- #3 7i (Optical Attenuator)^ # # 

^ 7fl^S] ^o], ^S°fl A>-g-£]^ £-71 Tj^r -^£:°fl ^13^ 

(optical power )^ 3.7\7\ a^bao] =f-^*\} ^ A^-A] ^v+cf. o}^ s^Kr 7)^ 
3J°1 # #*\7)o}^. 

% #£\7)^ <$n&3}- #i^-g- ^M3*Hr ^^Hf^r % #£l*Rr 
°l-?-<^ 9X^. Stb, ^flW^ ±7}$] a7 | ^7><2f % M $-°] 

&t]}5L <y*M ^Ml «V£^1 ^ ^&)?r ^ 7^ 

^ #^7^ 7}^ c^-a-ofl rrfsfA-] ji^ ^- ^-i]7l(fixed optical attenuator)^ 

7}^. % #$7) (variable optical attenuator, VOA)S. ^ &£f. Stb ^7} 7}^ % # 

^7}^ ^^^-sl- 7fl^°ti 1^ VOA^ cf^fl^ VOAS ^ ^tq-. 

£ 1-& PLC^ cf^fl^ # ^71^ ^^1- <y^^ ^-O(iio)oil^ 

# ^^-(HO)sf ^ o_ (120 ) A>ol^ 
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10Z0030084942 °J4: 2003/12/22 

% #£]7](100)1- *444 44. # #47l(100)^r % ^-ft-ofl "3^4^- 3.^ 5L4^-(130) 
£-4 ji^g £45(130) 4°1^ o}^ E4i(U0) -¥-^-^.5. 4t & 1?!4. £4^(140)^ ^ 

w o V ^ ^^MH3(150)4 ^l^^Tfl Hfl<lsl4 5a°14, ^j^HN^ ^ofl cqsfl ^sg^o. 

-°r*]°14 4^, o]6fl o]*l) £45(130)5-f Ei 4^51^ ^ 4I3l4 2:^44 

€4. £ I^Htt ^ #34 %<%M HO ,120)1-4 ^t* 4<>l£] # 4471(100)5 ^ 

=1 44^1 ^fl^ol u^ 7 fl yfl^sH 4*im* ol ^.^ %O.M. £44ji £>4. 



£ l<Hl^i ^ ^ # 4441- ^-g-sl-71 4*114 Jl^ £4sL(130) 4°H wU<14 o]J^ £ 
^5(140)1- -§-*M 7I ifl^ <^^ollolEKl50)7l- ^^^olcf. S3XJ-51- ^^Hr <££\?}7\ 
*\ £5 7m ^Hl ^^Sl7l nfl-g-ofl, ^E^-g; ^£^5 4^ <*«4H1444 *fl4o) 

=14. ^4 AlZl-ol 7]-^>JI ^oflolE^i^ ^44 &x\)7\ &£lf- f>}7] 4*114^ on 

^o\]o]B]S. A>-g-5l^ 'a 2-1 ^ ^efl^ ¥^17> ^4 100/M °1 *>5 &44 , ol <2}- Qg- ^ 

si ^4 ^ ^11- 44% v ^ sflfe 44^s#oi ^^}7\} =14. 

444, ^-f ^Bl^ rtjiieflo]^ ^Ixl^ 44^-S#5^ #5fl£ £^ -*J4€" 0 l 

4-8-^M, ^£31*14 ^^HH^l £44tt # #4711- 4^44 4 

4. ^"4, sSfl^^r ^^5fH 4 ^€"4^ ^^£7V ^-cfl^o.5 ^7l nfl^°fl 4£-|^- ^£efl°j 

4 3^-4 £4^ ^ op^ofloiE^ ^^01 -g-oi^>7il 4<H 44^^1-54 #4 4-§-€4. 



£ 2^ °14 £0) #gfl£i 4 4 ^-£#5 4 -§-4 ^efl^ 4 #47l 4s^4* £44:n. 
$14. (a 44 d #31) 
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loft 



1020030084942 %■% QA- 2003/12/22 

<i?> ( a ) ^5]^ 71^(210) % £43.(220)1- % £3}-S.(220)^ *fl^ 

<18> (b) £4S7f ^£ 7l^-(210)# ^1^1^: ^l^^l-(230)* P>^tbi=f. 

#^^r ^^tt 44 #2fl^(glass)7]- A>-g-s]^ ( ^ £45.(220)7} 

?fl Hi El (240)1- «§^tb4. 

<19> (c) ^7) (a)#7]HH £4^7} *§S§& 7l^;(210)# £43(220)7}- 4*1^ 

2#s} 7flalEl(240)<^l 4*1*}£^- 4 4 ^21- (230 H 7l4# g}-£r 

<20> ( d ) 71^(210)^- 7>^-*H ^^^ojE^l- ^^^>7ll £4. 



<>14 ^ ^Bfl4 # #4?1 ^^oflA-}^ 4^(210)4 #Sfl^5 ^£}^r 4 

^2:#(230)# ^^}7l 4*fl4 Jl^oj- ^ 7>S>^ ofl^rf ^ tiJ-Alo] A]~§-£} i-t-fl , o] 

4^0^ 4 400-500 "C4 1^1 7H144 ^ ^l^f^ 71^1 £43.^1 ^ 

^ ^« ^ ^}7> $a4. SE^h -M^^ 71^4 44^S#£} 3^£4 4 

44 °l^f-444 ^ ^7} ^^*l-7l£ *Vcf. 

£th #2fl4 ^4- 44^2#5. 4-§-4^r ^efl^S. ^£}^4 ^^^"7fl^7V 7}4 

5Eth ^4- 44^#<>fl £4£ 7fl44* ^^*>7l -§-*<H3 ^4 44^ 

* 4-§-444 ^-efli&|^(sand blastering) y 0 v 4-§: ^>-§-^>7fl sq^d}, o}e)^- Tjjf £4 
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1020030084942 2003/12/22 
EL7}°\) 7flwlE]^ ^^ol o]^ JL> !§~§r JIB^H ^ tf^W 



^7]$\ Q£r Sfl^S^l ^tt ^S, £2|-S.7l- ^^1^ 71^- 

SLS.^] ^3*r o»^o\)o]B\ 7.1^^S# +}o)o\) JL&Z}^g.3_ ^ *fl 7fl 

^*>^ ^ ^7l ^12^-8: ^l^Kr 33 -8: ^-^ tVcf. 

StF # ^7l ^12:^) olo^ ^l^-^o) 7>Sfl^l^ <g 

7]JI A}-§-£^ 7flS^i^^ T^S* ^o}j! t t}*fl^ Wfl^ofl olo^o] ^35: ^ 

°J^^r # ^IJl^ ^i^^-i: #^*Rr # ^7lofl ^O^l, % A]Jr x}t5}0]0 S 

^-B^ # Ajjr!- *§^S]uL ^^-ofl ^^-7> ^ ^ £} ^ ^?M^tS ibM £2}- 

5-7> 7flW)El7V #7] SL^S. *§^^°\] ^ ^ ^ ^ ^7fl#; 
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10^( 



1020030084942 #^ <Qx}: 2003/12/22 

<27> #7l ^ *VW£: % ^4€r°l -f^r^ *ti-5Lig. <g^3fe ^ 

(Polydimethylsiloxane, PDMS)^-S. ^€ ^ 91^-. 

<28> JEtb ^V^^Tfe , #7] *l*lf^r ^efl^ ^fl^^H, SEtt #7l -E3)-3.7> #^3^ 

<29> #7l ^^§#^11 ^^S]^ ^^fe 9l7}°\] ^ ^^0_S. o] 

7>^tb *}°l35. #7} 71^1 (MEMS) <a»fMMEl7> € , °H #7] MEMS ^ 
^HM^fe ^-(comb)^ ^fMH^V Sl^r %o] w>^-^sr>iq-. 



# iLS7l# #ofl 1^5^ #7ll; #7l a.S7l^r #£} ^JE^- ^ nfl 

7fl^* *§#*Hr #7fl; -8-71 12:71^1- #7l ^ ^- 7fl # JL^^ #7l ^ ^ nfl 7 fl# 

ofl 7flal^» «g#*Kr #?ll; ^5)3 ^ "fl7fl#fi1 7flwlEl t§##£l #tfli£6j| Jf*}-s> 

^-Tj); #7l % Aljr ^E^s}- <?!^£l^ £^S7f <H#ofl ^S)^- 71^ P>^S>fe- 

#711; #?1 ^E)^- 7l^ £S|-5.7> #71 ^ °fl7ll#£| 7fl «1 &H1 Aj-o^sq^-IL >£ 7 ) 7 ] 

W #71 ^ Dfl 7 fl#^- ^*Rr #711; ^ #71 *Je]-s 71^1 ^g#*Rr #711;* 

<31> tt>^Zl*>7fl^ #71 ^ nfl 7 ll#^ # J7§7> *flj3L^ ^#3*r ^ 

3 O.S ^4. ^ W>^^7ll^ ( # 7 | ^ Dfl 7 fl#^ #Bl^nH^^^A> 

(Polydimethylsiloxane, PDMS)°-5. Xl^f. 
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1020030084942 #^ ^*}: 2003/12/22 

7>^tb #7} 7] Al^tfl(MEMS) °3?HH&|7}- € ^ olnfl ^v 7 j MEMS °3 

fMH&lir #(comb)^ ^fHHEi7> £]^r ?H wf^^cf. 



^tl: # ^71 ^12:^-^^ £ 3^1 (a) vfl*l (g)^-Tfl* aj-sH ^slcK # 

£ 3£- s]*V t^fl^ % 7 ] °- s^olcf. £ # 

^7l ^l^^^r ^7i, £ 3(aHHsq- # A]Jr ^^ej-o]^ <£^S^ £Sf^o^ o_ 

^.^71^(10)-^- ^e]^ 7m, SEfe Sfl^o] ig^sj ^ ol^ ojojo] 7l ^.o. 

J£S7l^r(10) ^Hl 7fl^ ^ 7i^4 -^^^ SE^t £2}-^ 

^ H7l^ 371^ ^#(20)* ^^nf. ^#(20)£- efl^l^EKPR) 

1- ^Tfl ^, oil- sfl^^ji tg^i*. 



^-S-^-S, iS7l^r(10) ^ 0 H1 ^^^(20)# ^ ^ *VW 

(30)# 3(b)) I^H^r # f-4^r°l ^ °ti7H#(30)-°r A>-g.^|. 

^ y }^o-)-7l] ^Cf. ^ ^fl7fl#(30)^r J7-g-7)- 7flSf ^7l iiS7]3£(10) tfOfl 
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Loft 



102D030084942 %^ 2003/12/22 



Polydimethylsi loxane)* ^>^-*>^ ?H h}^^ s^cf. PDMS^ ^-g- ZL^-S] <^^o.S.M| 



^7)9}. 7^0} ^71^(10) ^°\] ^#(20)^ <r 5d-£^ PDMS1- iL^ 

7]^r(10) ^Hl Jl^^A]^] :f , ^^71^ ^ nfl7fl#(30)^-S.-^B^ -g-5^1 ^lcf. ^^71^(10) 
°1 -g-H^^ ^.^71^1 i§Aj<£ ^#5L -§-51=]^ ^ *fl7fl#(30H £S)-S.7V *HJ ^ 

^ 9X^ 7flwlEK35)7> 3(c)) 

°o^-i: ^^*>7l ^§>^ ^«J-Aj ^ ^]z^ EL±± ^ ^ ^ n}- ^ A>-g- 

*}7fl Sl^t-fl, Cl^f ^ 7J o.^ JES^o] a7]o)l ^ ^^O] ol^Tll ^Cf. 

HL*V, Tg-f ? ]]tilEl AVolcH] y}^*) ^*>7l ^ <5}<*| ^fl^ 

^Hl ^ *g.7\]"%*\°\ ^^>7ll ^Cf. 

^N, £r ^-f^ 7fl«lE]7l- 3.712]- 0_^. ^ 7ls 

71 nfl£-ofl ^-€-3-^ #<a ^ Sl^r ^ °1 $1°-^, ^-efl^- ^ ig^^ 
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LO^C 



102D030084942 #^ <H*}: 2003/12/22 



7fltil^(35)7> ^ nfl7l]#(30)ofl ^^^(40)^- 3( d )) *1*1#(40)£- 

7flu]^(35) ^cfl^ofl ^aj-sH, #efl^(Glass) ^lll ^€4. *l*l^(40)-a: ^ 

7fl#(30)^ % ^-^o) o-^ifr 7^5. ^*Kr °1 -R-°fl *\ °1 4 . 

^ ^0^^ ^ n)j 7 11*(30)^- Af-g-^^71 nfl-g-ofl ^efl^ ^g] #Efli ?fl^S] *}b»o| 
^ ^€-4 ^^%M1^7> 3, pyrex glass^} ^ A>-g-^^ o)n> 

#5fl^: *]E»eq ^o] <^ 7^ 7-fl.g.o] «l-g- £L7fl ^cf. 



°H #71 ^ nfljflf^ PDMSS+ #Hfl^i ^ ^-*H°) tH}. ^ n^?-] 

3-Q-=r ^1~§-*H PDMS S^-i- *]£{?>}JL ^^#7lS ^S|-Al7l7ll ^Cf. o)Q\. ^o] A^Sl °- 

4. 
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1020030084942 



^J*}: 2003/12/22 



A 0 V 7 l2f go] ^ nfl 7 fl#(30Hl ^^#(40)-i: £S|-3.(60)* ^ nfl 7 fl#^ 

7fltilEl(35)ofl 3*H*14. OH- ^isfl nj^ 7l^(50)«H| ^W". 7l^r 

(50)£ ^ Si 3M.317}- SH, o] 71^(50) $H ^9}S. ^4^r £4-5.(60) 

4S(60)7> 71^(50)^- 3E.s|-S7> ^ °fl7fl^^ 7l]til^(35)ofl -a-^SlS.^- ^ 

^ ^S]^ 71^(50)^ S^-S. ^ n|] 7 fl^(30)^ 7flwl^ ^^^ol A^JL JjLa}-£| 

#71 ^ ^flf^ 7fltil^(35) 71^(50)4 ^^-g- fl«flAlfe. ICP(-fKE 

^ f^n}) A}-g-s:}a} ^ Dfl 7 fl^o] p D MS4 7l^ a^^e)^. Z\ 



£ U^Hfe <>14 ^"Ol PDMS ^ nfl 7 fl#(30)i!3. ^>-§-^>S7l *fl-g-ofl #2fl4 

^ ^l^S] a^A^# *Sfl ^o] 7 >^^V #%o] OlT^-. 
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102D030084942 #^ 2003/12/22 

^7]9\ ig-ol 71^(50)4 ^ *VW(30)^r ^^1^1 ^, 7l#(50Hl ^ 

AJe|-2- 7^^Cf. ^, AJe]S ^1» g}^] 7>^>JL, 

°1 7>^^ofl 2fl€-8- <^U, 7>^-^H ^^-(70)# ^^^711 ^Cf. ^^Jf(70)^^l £ 

loflA^Sf ^ ^oflolEi (150)7} *§>8 ^#<H1^B1(150)^ ^17H T^cK* 

—5- 0 1*°1 7>^ ">°lH3. 7l7fl ^ AjiEfl(MEMS) ^fMH^l- sltf. ^-71 °3}fMi 

#(comb)^ ^i^MH^l- W>^^rl-7fl ^cf. 



afl^^ afl^^M *l*1^3#ii. ^V-g-Sl^ *fliL^?M^ ^>-B-£l- %:°}JL, 4^ afl^ofl £M 
91^ J:^7> 5U4. 



^ ^ ^tRr ^ ^T^HlAi f-Aj-o^ o. 71- A] 7.}^ -§-0)^7]] - ol 

J77.> ^4. 
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1020030084942 



#<N 2003/12/22 



[^^J- 1] 

% ^IJL ^^^-°J* -S-^H °J ^ £1 ^ # <S:M ^^fc- 2^*H #3*Hr # #3 71 oil 

# ^l^el-^lAS^Eio] ^ Al^ # S51-S7}- ^^SlZL H^ofi ^-^«- 7 } 
-8-71 £S|-3.7} #<%S\^ n*}^7\ %q$3L, <#7] ^Sl^^l £3*3. ^^tt 

^ D H7ll#; ^ 

^"71 °ll7ll#ol ^el^ 7]&3\- ^Sl «Vtfl^oflAi a o V 7 ] nfl7ll^32l- JjLjSJ. 

*1*1#; 

# i^Kr ^ ^7l. 

2] 

3] 

*0 fl<>H, ^"71 ^ nfl ? H#^ l-slclDll^-^^-AVCPolydimethylsiloxane, PDMS)il 
[^^* 4] 

*ll 1%H1 5fl°W. ^7] ^ #Hfli 3* ^ O.S # ^71. 
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1020030084942 %^ 2003/12/22 

5] 

A 5a°H. A oM £^S7} ^-^sl^ ?fly]H]^ #7i ssi-3.<4 ^3 o_s %<&q 

6] 



[3^8" 7] 

^1 6%H1 Sl^H. #7] MEMS «n?Hl olEi^ #(comb)^ ^^HM^ ^ £^lo £ ar}^ 
% #3 71 . 
[3^* 8] 

A oM ^3:71^; ^ ^2t|- ^ c fl7fl## ^ #7ll I 

^"71 i£7mt ^-71 ^ nfl7ll#O.^Ei .g-B^H ^1 ^ nfl 7 fl^6j| 7flWlEl» 

#7fl ; 

^ ^7fl#sl 7flHlEl ^#£q #tfl#ofl ^1^1#^ -f-^}^ #711; 

^71 % ^IJL ^e}-^ ^^£l^ £Sl-S.7> ^#oll ^el^ 7l^ n>^^ # 

711; 
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10ZD030084942 #^ <^^>: 2003/12/22 

#4 A oM ^ ^fl7fl^ 3tH5Rr #31; ^ 
91 

<5>^ # ^71 ^lS^^. 

10] 

*0 9^N t ^7) ^ nil7H#^ €\ nfl ^4=KKPolydimethy 1 s i loxane, PDMS)°. 

11] 

121 

# ^ 3 53 -^JlS # ^71 

[^t 1 * 13] 

°)%°] 7>^*1 nfol^^ 7|31 Al^Efl(MEMS) <^°ll o^o] ^ ^lO S ^ ^7] 
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LO^). 



)030084942 %^ <£t\: 2003/12/22 

14] 

*H 13%H1 91°]^, ^7} MEMS ^^HH^ #(comb)^ ^^HM^ ^%°_S. *} 
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^ 2003/12/22 
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#^ 2003/12/22 
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I Si 3] 




^^V: 2003/12/22 
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